Bimetallic binding motifs in organophosphorus hydrolase are important for catalysis and structural organization.
Organophosphorus hydrolase is a broad spectrum phosphoric acid hydrolase (EC 3.1.8.1) which appears to contain a binuclear metal center with two metals interactively involved in catalysis and/or structural functions. Site-directed mutagenesis has been employed to evaluate the participation of the various histidine and cysteine residues in metal coordination. The kinetic characteristics and metal binding stoichiometries of the purified site-directed substitutions of each of the histidine and cysteine residues in the catalytic domain of the protein to asparagine and serine residues, respectively, were determined. These data support the hypothesis that the histidines at positions 55, 57, and 201 are coordinated to a metal ion (M1) at the active center of the enzyme and that His254 and His257 are involved in the formation of a second structural metal center (M2). These and other unidentified amino acids may participate in a co-catalytic center. Although previous solution chemical studies concluded that cysteines are not involved in metal coordination, serine substitutions for Cys59 and Cys227 do affect metal content and catalytic activity. In contrast, substitution of asparagine for His230 does not affect the metal stoichiometry, but does reduce the kcat by 10(-4), indicating that it may be directly involved in the reaction chemistry. The H201N substitution eliminates activity but maintains one molar equivalent of metal and may function as a bridging ligand.